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(54) COMPOSITION FOR FORMING ANTIREFLECTION FILM AND LADDER SIUCONE 
COPOLYMER TO BE USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for forming an antireflection film which is 
soluble in an organic solvent, which can be easily applied by a general spin coating method, which 
has high storage stability and which can be controlled for the antireflection ability by introducing a 
chromophore which absorbs radiation. 

SOLUTION: The composition for forming an antireflection film is prepared by dissolving the 
following components in an organic solvent. They are: (A) a ladder silicone copolymer comprising 
(a1) 10 to 90 mol% of a (hydroxyphenylalkyl)silsesquioxane unit, (a2) 0 to 50 mol% of an 
(alkoxyphenylalkyl)silsesquioxane unit and (a3) 10 to 90 mol% of an alkyi or phenylsilsesquioxane 
unit; (B) an acid generating agent which generates an acid by heat or light; and (C) a crosslinking 
agent. From the above composition, an antireflection film having 0.002 to 0.95 optical parameter (k- 
value) for ArF laser light can be obtained. 
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(-OCH3), 6. 00~7. SOppm C'O-if^^). 8. 90ppm(-OH) 
rRCcm"') :v = 3300 (-OH), llTSC-OCHj). 1244. 1 0 
4 7 C- S i 0 -) 

(Mw) :7000,5j-iS[«(Mw/Mn) :i. 8 
[ 0 0 4 1 ] 10 
##M 4 

*^t-S-if«l, SijSJ^aigg. MTii^Rtf igftW-^ii^?t 5 0 0 m 1 HoP7^:;^ 
]g?®7ic^±hy'>ixi. 00^;!/ (84. 0g)i:7j< 400ml*i9AL,i^i^TjiSTii 

4*^&p-jfh^i''^yv';L'hU^7PDS/5>0. 36€-;l/(9 2. Og) i:n-r''Pt£ 
/L'bUi^ppi^^yO. 14't;l'C24. 9g) t^v'x^yl/X-x -'1/1 00ml tuig*^ 

iS*IT^. 5JS4fi!c!|«!l*i?x^;l/x-x;|/T}fitU L, ffl m *^ 5. S^x^ - x ^ ME 

cioj:^icLT^rctin7j<^i?4^!i*rfe:i 0 Mm% -jkmitii V ^ L.7i<.mmo . 3 3 

iPX., 2 0 0 1C"P 2 ^laiDSi-r ^ il t fc i I? . p - h:^^->'<y$^;V>';HrX4^3i- + -if>' 20 
*fi7 2^;l/%i;n - 7°nH;l/i/;b-l?x + ^ + -9->*fit2 8^;l'%*^6^S^^S^**A5 
(60. 6g) ^SjgLfto ftM^ft A 5© :/n h :/N M R . # ^ iSilK X ^7 h GP 

'H-NMR(DMSO-d6) -5=1. 00 — 2. OOppmC-n-Propyl 
), 2. 70ppm(-CH2-). 3. SOppm (-OCH3). 6. 00~7. 50 

IR (cm ') :v=1178 (-OCH3). 1244, 1039 (-SiO-) 
SM¥J^^*?M (Mw) : 7 5 0 0 . 5i-|!ta (Mw/M n) :i. 8 
[ 0 0 4 2 ] 

^f;:, C fD^^S^ft As^&r-fe hx h ij I 5 0 m 1 ti:jgl!SLT#fc?§?gfc. h U ^ 30 
;I/ U ;V 3 - H 0 . 4 ^ ^1/ (80. 0 g ) ^ ^IP ^ . MUTT 2 4 mmti^^^^rc0%. 7ii 

>>f7Ui/;l/-feX + :d-4^-y-y^e7 2^;l/%i:n - 7ulf;l/>';l/t7, + ^4^-9->^ffi2 8-E 
;l/%A^P.:&SttM^*t:AB (36. 6g) ^MiiLfto ft « -gr ft A « <^> ^ ^ h N M R . |^ 
n^iKx^^i? b;!., GPC Cd*/U7^-5x-'>3 ViJ^ov h^y^^i'-) ©^^tSSS^J^ 
T tc 5^ t = 

'H-NMR(DMS0-d6) :i = l- 00~2. OOppm(-n-PropyI 
)s 2. 70ppm(-CH2-), 6. 00~7. SOppm (•^y-t!>'Ii). 8. 9 40 

0 p p m (- 0 H) 

IR (cm"') :v = 3300 (-0H). 1244. 1047 (-SiO-) 

nm^m^^s (mw) : 7000. ^mm (mw/mh) : 1. s 

[ 0 0 4 3 ] 

# % 5 

A^^S^a, iiatJtWgg, jSTS^aifiSSff ^tixTc 5 0 0 m 1 HOP7^Xni^, 
^m7kmi- h V K 1 . 00t;l/(84. Og)i:7j< 4 00ml^gAL. ;^i/^T?iTii 
4A''e.p-;^h+i/-^>'v';l/h'J^aai/9>'0. 32^:;!' (8 1. 8 ty 
^) ^ X2U =7 y Q . 18^^1/(38. 1 g) i^x^;l/:ii-x 71/1 00ml tc?gA^LT 
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2. 9g);&S5iLfc.ft»^{*:A7©:/nh>'NMR. ^Jrj.^KZT.'^^^h;!'. GPC C 

'H-NMR(DMSO-dJ : S = 2 . TOppmC-CHj-), 3. 50ppm: 
(-OCH3), 6. 00~7. 5 0 p p m (-^ y-tf y ^) 
IR(cm ') :v=1178(-OCH3). 1244, 1039 (-SiO-) 

UBW-i^^^m (Mw) : 7 5 0 0 , CMw/Mn):i.8 
[ 0 0 4 4 ] 

50ml:&Ja^t, 25tC12 ^ IS if M T T' ft^ t^ifTSJS^-lir/i^ SS^^^Jk^t 

Sb^e ftS^^fi^^* A« (38. 4g) ^mmLTz. « « ^ A « O :/ P h > N M R , j^^^lK 
iKX-?^h;I/, GPC (y;b^^-^x->'3y^Dv'hi^^77'r-) £05J-«fi^^*J;:<TBi: 

s-r = 

'H-NMR CDMSO-cIb) : S = 2 . 70ppm(~CH2-), 6. 00-7.; 
50ppm('^>-tfy:S),8.90ppm(-OH) 

IR (cm-') :v = 3300 C-OH). 1244, 1047 (-SiO-) 
(Mw) : 7 0 0 0 , ^mS. (Mw/Mn) : 1. 8 

[ 0 0 4 5 ] 

^^-miy 'J 3-yftM^{*-r^:*3^ ( A) J5!t5i-i: LT. p - t H n + v-^; y j;;!, ;1, 
-b:^^:i- + i?-:/mfa 7 2 t 7 x ;H*X y^ffi 2 8 ^1/ % S & S # 

#«»J 1 ©^^M^ftA^ (SIS¥i^^^?S 7 000) *fflV-, C^D (A) fiE^SSaSgPil: 

tmm^^mtbr (b) it^ 3 WiBPt^g^f bx <c,) ^ic^ 5®Sg[5i:%iin^. ; 

t ihK CD) ESt5>i:LT±fa7^'Ub-h^-Yy4^'jT-l 7HSfP^^!P^Tt#fcjl^fe 

'>Urjy'i;x-/>±tc1i;goL/>)'Xhn-^J-;&fflv>T±S2oafiK1^*^^Fb, 

1 OOt:T90f>, l^l,^T250lCT'90S>©^#T-p2iail<Ofin!^Saaj£-ftaei:Ki 

C OSItlS&lhlg*D)t^;^^>«-^r- ( kfii) a 0 . 67T?SofCo 

i: L r la 1 ^ -r c 

E:©@A>?>^i'^J;^t, RMj&'O. 6 7©^^, 'IIffl!lJPiEH40~150nintCteV> 

[HMfiJ 2] 
[ 0 0 4 6 ] 

(A) fig^^tLT. p-t:KP4^i^^yi^;PS/;l'-bX + ^4^-y-ymffi3 6^;l'%tp- 

2 8^;!/%>b^e>^S##P2<0«a-&ft:A3 (gft¥i^5^?fi7 0 0 0) <:© ( 

A) ^^10 onm§^tm?^^mt ltwis (b) fi)4 53'3®M^i;^mg'j i: Lxmu cc 

1) 5 SagEi::^. T'nif IxV^rg 3-;l/t/^^;l/X-x;V*/7-fex- Ki:7n 
M \y y if ^) zi - /V =e / >i ^ X. - 7^ )V t om-^^ (MgJ±4 0/6 0) sooHgastcjg 
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1 0 0-cr 9 0®. m^^r 2 5 or to o^<DmwTX' zm^r-tam^m^fi^ c tic^ 

C <DSI4K±^©7t^/^5 P< ( kilt) t± 0 . 67T'h-^rCo 
[ 0 0 4 7 ] 

(A) jSc^^LT. p - KD^>"^>i?;l/v';V-l?X^^ + -9->^fi5 0^}l^%t p - 

2 8 t;V%*^6^j:§##^0 3«OitM^^!t=A< (HS^i^^TS 7 0 0 0 ) ^Ml^. ^ <D ( 

A) fig 1 0 0 mm^twt^^mt LTt^ia c b) jss^^ 3 sMsut^^^Pji: LTtjiH cc 

1) 5^S^t^. :/D If l^^^J^-U ^;l/X-7^;l/*/ b 3 0 0 

^rc. C iDRMm±niDft^f^'p Ckffl) HO. 9 0T'feofc» 

[||SlfJ4] 
[ 0 0 4 8 ] 

C jl-^f- C k M) ti 0 . 90T?&of£o 

[Il)ifi?y5] 
[ 0 0 4 9 ] 

(A) m^tLX. p - H KD + ->'^yi;;l/5/jl'-bX + ;i- + -y->'*Ci7 2t;l/%i:n - 
>^Pl^;l/e^;l/-trX4^:i- + -9-yme2 8t;l'%*>P>ftS##M4<^)«a^ftA6 CSfi^i^ 

^j-?^7ooo) (A) ^j^8 snmmtmm^mtLrmtE cb) sg^s 

SSgBi:^«M^ LTWS3 CC,) ^5^- 5 MMgP i: ^Sn^ . 2 6 t V v - i: L T M 

la (D) se^J-i 7 H«a5;£i(raATf#fcig^*&*, :/n e b^^^'j :?"o tf;Vx- 

^>r2 50t:T'90#£D^frTT'2|g|iiTSPS&®a^fT5c:J;tJ;l5. )i^55nni©K 

[*SS^J6] 
[ 0 0 5 0 ] 

(A) ^i^tLX. p-tKa:^^i/-<ys;;l/£/;l'-bX4^;i- + -9->^1264*;l'%t7i 
x;l/i/;l/tX + ;d- + -9-ym(si3 6t;l/%A^e>ft5##j5ll5®^±M^{*:AjCM»¥J^i^^ 
S 7 0 0 0 ) <:© (A) filths 3 SfigBi:il%imii LTtulB (B) ^^3-3Sg 

a?i:^^i^Ji: LTMIE (C2) 5S*gEi:*fiP;^. ? 5 tc ^ K U V - t L T tu IH C 
D) fiic^a-l 7 H«^^^(^^T^#ftzg^^^^. :/Dif^y^-U =i-;l/tyyn^;l.x-^^l/ 

2 50t:'C=90S)^o|fe^^^T■^?2mll■^?^IPiij!!la=fe^t■5i:i^^^:j;l^s 7 5 nm(DS.mm 

[ 0 0 5 1 ] 

^mm±^Bi^mmiS.^ tLx . i^w<ot v ^ r u ^ ^ y h ^ ^ }V v ^) t }v n ^ 

«r0CD T-7 ML02J)^ffll/^, ^tl^S0GI|ffl3-^r-;c<tD->U3>^? 
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C 0 0 5 2 3 

M^L. 1 {-^Lfco 10 

[ 0 0 5 3 ] 

( 1 ) (g^o^ft) : 

[ 0 0 5 4 ] 

C2) : 
Sfc, ( 1) CDS?a«#iD|ie!|5=fi-Ot.^T. S@ 0 . 2 2 /i m W±®a?©SI*S£^>'^- 

LU^y <R i on) a^, isias rA-7^-ri?;Hr:^-9--KS-4 20 

[ 0 0 5 5 ] 

(3) bS^Xbrr-^-^^pRrtgtt; 
[0 0 5 6 ] 

(4) ®^:/^Xvx'y^yyii9tt (x-y^>yi/- : 30 

is. Emm f y X -r Ji -^^ ^ y 'ifm '\tif 1:' ^ ^ . 
x^yg^y^gS: GP-i 2 cmSJ5ftim?±^, K^T^^Xvx-y yiSS) 

X >y ^ >■ ; 0 z/ N 2 C 6 0 / 4 0 s c c m) 

ffi:^) ; 0 . 4 P a 

tii^3 : 1 6 0 0 W 
/W7X/S>7-;i50W 

xx-ifig* : - 1 0 x: 

[ 0 0 5 7 ] 
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[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

[0 1 ] (k fit) 0. 6 7 ©*fgRasifie^tc:ov^T®^p 
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[Sima] ¥^15^12^160(2003. 12.16) 

cisjE:^^] mm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

Ol^TA 0 V^o ^ a ©1«iifflft*^^46 e.n5 j; 5 K=S:oT t Tl^Sc ^LT. - IS i|i 

y-r § ' ^: A^■^T^^^^T^/^S A^ ISffl{b£DfcA6Jcfi U">'X h fcoi/^T. Wm^£^^^ 

[ 0 0 0 3 ] 

o b£^X Mii;TJ6aMSTijjlifSS©^ftfA^e5 i:, I' X h * T ©St*r«g3S 

[0 0 0 4 ] 

[ 0 0 0 5 ] 

t>tirh^^i}K ii®^J¥=&$.* 0 < -r 5 b x b - >® t b i^x h Jl ® 
)?^i:©7X'<^'httjb^li<&»>.S«Xigfi:;fel^Tb5^Xb/^^->!|fK:T'i'V^-> 

3b^ S . 
[ 0 0 0 6 ] 

[0 0 0 7 ] 
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^^^^.^t ^TcibK. 3 0 0 Tl;JL±th^^-^U-C'(Dmtii.^i^WtL. t fc ffi l=f ^ fi: T 
;5 5gfelal*^5£{c»A-r-l.c:tA^T^*V^fci6, KMm ±mt) <Dn tst V^^^ fji E 0 

[ 0 0 0 8 ] 

mmii^m±K. mmmi l I a, IVa, Va. via. VI la. VI I I, 

lb, lib, I I lb. 1 V hxtt\f hm<r><^f>^mittitiimmfbm^^ts^mM.i^im 

[0 0 0 9 ] 

imf^Xm 1] #P,3 2002-40668^4^S C # fF H O SE H ^ ) 
[^tB¥3S:iK2] # IB 200 1-53068^^^^ C ^ IS ^ © IS H ^ ) 

[ ^ K (0 gg 
[0010] 

[001 1 ] 

gl^Kr±M=^m« L d S i: h JgrMdi L. i- £D JpM I- S'^ V> T % * t S o ft o 

[0012] 

^ymfS 1 0 ~ 9 0 (aj) (T;!/^^^^^ x^;l/7;l'4^;V) e/;v-fex^^4^^ 

>'mtii0~5 0^:;l/%S:t>" (aj) 7;l' + ;l'X{±7xr.;l/v';l/-feX4^:t4^^ty#^fil 0~ 
9 0 t;U%>!)^e.%:&^^^"-^i/ U (B) mxit ^ ^ ^ 

^^MRXS (C) ag^am*«iSm^Jf-?§P LT^ t) . A r F U-if-ti:)l*-r5 3^£^-'^ 
■7 ^ - - ( k 0 . 0 0 2 - 0. 9 5 ©l5fflOSiflSS±IS*J^fi!c L-5 S C t 

a: -r s sit ESih^jgfigffl iBfie!!*^ affi -r s © T' ^ . 

[0013] 

:^^m(DEMm±mmmmm^^ii. ca) v^^^-s^v-u n->ftM^f$: t , (b) 

[00 1 4 ] 
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lit 1 ] 



(CHO . 

i 

-^Si03/sr>- 



[ft 2 ] 



OH 

(CHz) . 
I 

- S i -0- 

! 

0 <r ') 

I 

— S i -c 

! 

(CH2) , 

OH 



lit 31 



OR 



CI I) 



CCH2) „ 
I 

■— i 0,^2^ 
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OR 
I 

- S i -O- 

O (II') 

I 

-S i -0- 

I 

(CHa) „ 



OR 

Tgts^ nseifigmffi 0 ~ 5 0 i: . (as) r + t± 7 x - ;1/ i/ ;l/ -fe X 4^ * + 

5 ] 

I 



-fS i03/2^ CI I I) 



[ft 6] 



-0-- 



-S i -0- 
I 

R = 



(III-) 



±lB-iiaS CI I) Xi± (II') fJ'cORi^bTti, ^ ;i/ S ft jif 
Sbv^» (I I I) 3it± (III') ^•©R'tLTri, K*^i~5©ffim 
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( I) . ( I I) aif ( I I I ) T-stJ* n^t CI'), (II'). (11 

1 ') ii^t.^+ifcO'T-So 
iKo^^f-iys/yn-y^tfi^ftti, (!p'Jx^uy|feS) soo 

~3 0 0 0 OOi6H(Cfe§feOD*<!ffSb< , 3 0 0 0~2 0 0 0 OiO^HtfeSfeiO*''* 
t Ll^. ^J-^SciJ^^itati 1 . 0-5. 0 (DKHTSS C fcjb^Sf S L< > 1. 2-3 

. 0 ^ s <: 7tj<s feiif s L v^o 
[00 1 5 ] 

less? LTmv^ S C A^T^ 5 *^ !|f t :t x -i; A ^ , i/* 7 V ? > IS ffc^l^ S b 0 
[0016] 

^-^^ / -ty ^ V . iix (4 - t e r t - :/^;t7x-;l/) 

;l/ ^ - h , h ij ( 4 - ^ f - ;t/ 7 X :^ ;)/ ) X ^l' 5^ - A © h U 7 ;l/ :r n >« tS? > X ;U ^ ^ 
^X^±/^7;^3^P7^^>7.;^d-^*-hi5:^fcD:^-^'>AiS^. ex (p-h^l^xvx;!/* 
i^Tv^^^. tfx (1, 1 - :f-^)\^3L^}V7.)lt^->\') vr^Ji^^y. ex c 
>r V 7° n If ji/ X 7^ .t^ - ) 'JT^Ji-^y. tfX (i^i? n-v^^i^/i/X/l/*-;!/) i^Tv/^^? 

ex (2, 4 - x-;VX;V3^:i;»l/) s; 7 V" ^ 5? :^ * if «D 7 V ^ iS? >^ ft 

^i^i^r^if 5 (1 i: So z.^h<r>^'^m\^m^\.\^<o\t. 5MPPjS 2 5 0 ic * 

A il fi»J ^ If F V 7 X ^ ;l/ X ;!/ * - i. b U 7 ^1/ D > X ;l/ - b . h U 7 x n ^1/ 
X;l/.t--^lsy:^7;^*P7^^>X;^*^-^. ex Cp- t -7^;P7x:::;b) 3-F 
L.(r>l , 1 - :^^}\, - Mif - [2. 2, 1] - ^ y - Z - -tV - \ - 7.1^^ 

[0017] 

(B) ^9i(nm^^mt. *34r*ffll/^-C J:i^L. 2 @ti±m3*'S-t>'a:TfflU^T 
<fcl^„ tuts (A) 00aS9S{C)t*L. ®^0. 5~20®ggB. isf 

a L < t± 1 ~ 1 0 H«a3£DiSHi?Mtfns<, ©KH^gij^j^ 0 . 5 Msep^^r-iisit ^ 

[0018] 

^fc, (C) fig 5^©^ IS sua. ^^NBIifigW^finiiXajiJSKLte t (A) fiE5J-!£:lg 
^gtTM-Kvxi'MfcLT5i^«:SIK*JBfi!tL55fe©T?Sn(fJ;<,1fKiMllf*Sl^ 
^)^ 2 {@«±©SJSttS«-feOft^!t*, fiilj^tf ye -Ify. e /l^ X ;V * . h 

7 y ;V ;!/ V - ;l/ , U -9-° - ;1/ Ji?* ^ ffi 7 ;!/ n - ;V CD 7 ^ U ^l' ^ X X x /I' X t± 
i'Ujl.^xXx;!/^, ;><v5>, K*. '^>'V^i'"7^^y. ^?''jn-;l/'>U;l/<;D75/a 
«)'J>3§:<i:t,2{l;!)^;?J^D-;l/axaffii^7;l/n:4^i/^^;PSTSSS?nfct®ft^$fSL 
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[ft 7 ] 



o 
II 




n-C^HsO 



N N 



(I V) 



n-CiHgO 



N N 



0-n-C4H9 




II 
0 



X'mt>-^tl^ 2 , 4, 6. 8--rh7-n-7h + '>>«^/V-H:i/i?n [i. 0. 1] - 
2. 4. 6. 8 - -f h 7rtF:t > - 3 . 7 - ^J- y , S: 
[fk8] 



*%?9^0Jg^R5jtKfg^ffl^fig^a. _hi2© CA) fig^^s (B) fig^&tf (C) 

^ hi^. i/ ^ u-\^-^ / ^ f- )V V 7 ^ )l ^ Y (0 ^ h y . X5^l^>'^fij3 

y ;>« ^:>'x^;|/X"--r;l/, / tT j]/X- -f t 7 "/^^Vx-T^^l/Jt 

ti^ /7xx;i.x-T;i/^Efi9^ffiT;m-;Viiatf*©S#ft^v t y (0 X ^7 

mK:r.-y^ fi^m^. nm>i=^}u. ?im:r^;v. mm^^fv^ i^^x^^p, mmy^fi^. ^ 

}]y\Lym:^^)\'. >^x^;I.:5:H<DxXx;l'«H*^fflV^^tl5o C n 5 T? ffl 



1" ^7^^/^ V ^ - ^f-(kffl)A^O. 002-0. 95.|!fSL<ti;0. 1-0. 7.^ 

s{e:wsL<tto. 15-0. A (Dm.mn\ic^^KMm±mt^m^^m x^i^mm-^^ 

€)JiS=&4 0~2 0 0 nmfctf=i:^kHg<$^^:KW^^5^-r. 




■OCHa 



f 0 0 1 9 ] 



[ 0 0 2 0 ] 
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[ 0 0 2 1 ] 

^Xic. :^mm<D^^m±mB^mm^'i^izii^ ±13© (a) j^^^-. cb) ^^rxi cc 
[0022] 

[ 0 0 2 3 ] 

coi: 5 t7j<SIS=&^tr3l? U v-;& (D) fitt^J- b T ffl S e: i: t J; >3 , EiciTkHSsb^ 
[ 0 0 2 4 ] 

m-^m C^^^Sf) 7^^ I) ;VilxXx;l'i:KM^^*5t / v-fiE^i: Lxa^tSiJEa* < 
[ 0 0 2 5 ] 

S'oti. (d,) -Idas 
lit 9^ 

I 

— ECHj-C^ 

! 

CO 

I (V) 

o 
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[m 1 0] 

I 

— tCHi-C^ 
I 

CO 




(VI) 



3 0 - 8 0 iff $ b < fi 2 0 ~ 5 0 ^ Zitf (da) - 

[ft 1 1 ] 

R« 

I 

— E-CHj-C-?— 

I 

CO 

1 (VII) 

o 




±fa-fi9:S (V) ^(on' thru. mmmi~5to{S:%gi7}i^}vm. f#{c^^;i^s^ 

[ 0 0 2 6 ] 

CO CD) fiStSi'OlSi^csl^ U v-lS, aM¥i^5J-?« 5 0 0 0 ~ 2 0 0 0 0 ©lEH^i*.© 

CO (D) fig^i-tt. (A) \ 0 onmm^*) io~io oss^som^TSE^^n 

[ 0 0 2 7 ] 

;^{-, *Si0S©Sl!fK±Pfl?^fflffl^^t ±ELfc (A) fig^, (B) fig^Rj; C 
C) s!c^^. j; 0 E^^tlS (D) ^^{cJp^T, ^ 5 ^ © ^ tS! ^ 5i tf ^ 11 - 

[ 0 0 2 8 ] 

^ti^(Dnm^^mit. mi=^^^mm I 0 omm^mK) 0. o5~i. QMm^<Dm^ 
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[ 0 0 2 9 ) 

T t> S C t ^i- 5 » 
C 0 0 3 0 ] 

^flOO~120t:tCfel/^T. 60~120#r^. i;)^(/^T* 200 — 2 SOrtC^l-^T. 6 

0-12 ofj^f^mmt^^mmmmm^m^^^otii^i^, oD^oicLx. mt ao-z 

0 0 nm(0!^Mmitm^m^Lft<D%. fH^lC ^ <HD ±IC U X h I 00-300 

nm<om-$v^ifrvi^7.VMm^mmt^o c<oji-&. s*^±^^:itf 2 o o ~ e o o n 

[ 0 0 3 1 ] 

^<o^'?^!s.^m±mm^mm^^icm\^^<in^ (a) ^^(0^7 i^-mi^ v zj-ynm 
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[ 0 0 3 8 ] 

;]/ 3 - KO. 4^;V(80. Og) %JbP^.3i!tT"P2 4^ KA^ * 
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i:LTl5fa CD) 7 MMgP^ftn^Ttifczi^^S}*. 1^ y ^ U :j / :^t3 
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CA) tLX . p-kKP4^i^'^>'->°;Vi/;V-feX=^-;d-4^^?-yme6 4t;V%4:7fi: 

M7Q00) c<D (A) fig5i-8 saagptsiig^^ii: LTME (B) 3 mm 
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3 0 0«MHI5{c^fSLT. S*fR5±^f^fi!cfflmfi!c1^^1IKLfcc ^ . >; 3 > -j? x - n 
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it mm 
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[ 0 0 5 4 ] 

( 2 ) (S?<Dfgi) : 
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(3) h n-^-^^wiift : 
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{J H ai :?= 9 X -7 X -y ^ > IS At M iff -e s s o 
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